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EQUILIBRIUM 



Pressure increases the yield of comnonia since the eqxiilibrium 
shifts in Iho direction which produces fewer molecules. 
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E'^/eryone }"h'^3--had the .feeling of being pulled 
in tv;o direction?: at' once '-md havy^^^^ to settle 
Tor acme kind of compr^omise betv/een Bltern'D.tive.s . 
ChG;nic.\i *i reiictLonG froquentlj^^ h^.ve the same pro-- 
blein, ^ In cheniistrv two general forces? the ten--- 
deiiCv^ tow'jrcl maxir^nrn diaordor and the existence 
in the lov."::Gt oner^."^y state, gives rise to eqiiil^' 
brium. Thus f.'ir in your i^tudj^ of chemistry you 
h'.r>/e Krltton end discu3??ed all cheinicnl reactions 
as thoUfrh st^aten of equil ibri^Jin didn^t exist. 
Unon t:he co>nr-letion of this LAP you wiT.1 be able 
to understand what happens v;hen substances react 
a =3 to speed, properties of a system and the 
potentl'^ils of elements. This vdll give you a 
better unders tsndln^^ of principles of Electro-- 
chemistry. 
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BEHAVIOR AL OBJECTIVES 

Aftar completing your iDrogram of study, you will be Db:! ■? to 

lo Define 

1- Kinetic Theory 

2. Catalyst and type:-- 

J • Th e rmod y n 'i^ rn icr^ 

Li • 2nd o thorrai c ^ 

6, loai nation constant and equilibrium constant- 
7- .Solubility product 
II. Contrast poc-itiv-?. enthalpy changes v:ith negative enthalpy 
ch-- ngo-s • 

III, xllx plain ho-: free en%^r*gy relates to enthalpy and entrophy 
IV. Ari'.-3 eou.-.i t.;ion3 sho^-ing reactions going to completion and 
e q u i 1 1 b r i ura r e a c t i on s . . 
V. Name and verify 6 factors affecting the rates of reactions. 
VI, . Illu:^ trat:e the 3 kind.^^ of reactions that go to completion. 
VII • State the Law oC Xaso Action and be able to apply this lav/ 
c o t he Sciui 1 i b r i utn c on s t o n t , 
VIII. AT;r/ly the principle of Le Gha teller to various kinds 
of eo^uilibriuva. 
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d^ooks 

1. "Chei7ustry'' Sienko: ^ind ^lane pt). 214.1-2^6 

pp. 257-298 

2. ''College Ghorriistry'- Frey pp. 3l5-3?.9 

3. ''Cheraical 3y 5 terns" •■.•eb.uter po, 35l-35'-l- 

i.i. Concepts In Chemistry*^ Harcourt pn* 263-282 

5. ''Gene-!.! Gboini try Selv/ood pp. l8?-20a 

6. ''Chenil:-!try ^.nd Inv^ea tigative ADproach" Cotton 
find Lyncyv . op. 290-299 

r^ver }3ack Boole 

Kinetics ^nxd ILquili briLim pn, 1-193 



C. Films trip 

Snax'^gy of ;<o:'riction 5:5? 
'Snergy Visu?..! Scieaoes 
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'Activity (Must be done by all students) 

i 

1. 'Investigate Hess'^s Law A'hat analogy, could you gi 

for* this law? 

2. .-/rite a paragraph on the life of Henri Hess 
3* ^.Vrite a papei-* explBlning the Hess Law 

1+ . Di agr am Mess's w 

Demonstrate Kinetics by showing the rate on nature of 

reactanta by mixing .10m FelO- with acidified .002m 

4 

KIvINO. . . . 



X n e r i me n t a 1 Ch evii s'trj ■ . 
Che:nicAl Kinetics pp, 121 

Ch eni ca. 1 3qui 1 i b r i um po . 127 

#22 Oxidation Potentials pp. 13^ 

* " ' . ■ . 

"34 Meaauinng the Potentials of 

FlectrocheniiCBl Cells pp. 239-2L|.0 
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Go?:il I ■•3u^:^T>lv the ^.-ord th-j'; best completes the definition- 

1, Tlie briinch of i^oi.en.ce conoerncid vjith tha velocity ' 
of ch3;nic-\l. T'onotiono 



2. A.uy 3ub?it2nce usee, to chfAnge thfi rate of a che'^nical 
ro-jo:;^on : 

3. '!'ho branch of science concerned v;itli heat and 
rn e ch a n i c 1 e n 0 v 



^1' 



:\ ohevaicjal reDctica involvin.c;; the absorption of 
hei^t 



1. .;li;-it kuid of change is a heat content change? 



2. c=7V'\bol is used to represent any enthalpy change 



3. h r»e':)ction th^rb releases a large amount of heat 
i-^. 3.->id to be exothermic. >Jhat is this type of 
enth-- 

\\. A reaction v.hich ?^.b-?orb3- large ^^ifnounts of heat and 
gener:- 1 l'.v must b;i beat,ed has what' type of enthalpy? 



5. Hov; does a neg(i=:ive free ener^^y change proceed? 



Ah' is Vised to represent enthalpy what does the A 
sU'jaif y? ' 



Goal III 

1. (Jive fovmilB t?a?^ t proves that free energy is 

O related to entbalr^y and entrorhy. 

ERIC ... 



3« •'.'by does the frf^e energy decrease in a spontaneous 
• refi o1vi oiV: ' • - . 



■.v:::in 5.:? riie^nt bv f-fee energy V 



roeii Iv. .Tell if the following reactions go' to cxv;ViT:;le t ion 

( ::i n V: e r v e s o v I-l o ) 



?KC1 0 



€ ( d i 1 li t: e ) ■+ SB r ( d 1 1 u \: o ) 
ASr 



NaCl + KC1+ NaBr + 



-"4 + CO 



6, 3a GO. + HMO h 

3 ^ 



7. CuO + H 30 

2. 4 



a. Na FO + Cu 30 

3 /..|, 4 

9. 2N0 ^ H — ^ 



Goal V Name 6- tl-.lng.s t.h;i i; det;ermin<? the reaction rates 
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Goel VI. A, Complete each of the - following reactions. Indicate 
with appropriate arrows whether each reaction is 
reversihle or irreversible. 
1. Hg + H SO 



2. NaOH + HGl ^ 

3. HC li 0^ + K:Ori 

2 ^ d 

l^. Ba (NO^)^^ +'H^SO, • 

B. Explain why e^ch cf the above reactions are re- 
versible or irreversible, 
1. 



4. 

Goal VII A. Give the 2 results. 

In the Law of Mass action in reversible reactions 
equilibrium v;hen the reaction shifts toward the 

f or ma t i on of more pr odu c t s . 1 . . 

2. 



B. Give the representation for equilibrium constant, 



C# Write an equation to represent any equilibrivun 
constant • 



D'. Write the equilibrium expression for the production 



O of hydrogen iodide 

ERIC 
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Goal VIII.' 



A. Platinum csr.^lyst chsngea the. rates of the reactions 
between 30^ --.nd 0^, but; it cannot shift its point of 

. . equilibriuii;. Explain in terris of Le Chatelier's 
Pf'l nciT)Ie . ' 



1. 



FRir 



- civ -"^ need 5hudy 

1. If Keq for 2 A 3 ^ 2.C ir> 8, set up the . expression 

. ■u:-^od to r.*'. lci.,il-^-te the concan'.. ration of C at . ecuilibruiin, 

iT'-the start. ing conditions were one-half mole each of 
. A and B in a ten liter coni'ainer. ' . . " 

2. Inves ti^r;t v tr\C'. rel3 l-;ion^ihir betr/een the enei'gy, of 
activation j^nd the tiier:oodyn:^nic quantities of Ji^l, 
L 3 i^na ts G . 

J. rrepMrs a rer.:or:. on the ?5 tep-by-sten i-^iechanism of inulti- 
step rea=:^r.i ons . Inclvuie fill sters. 

£xpl:^in the expresr^lon for tho equilibrium con3ts.nt for 



th^ ec):\'iyhri^Mri sv:;t;::!j. C-.Co ^ > CaO CO^ 

CrolcAilato thic) K for .'-in equilibrium niXvture consisting of| 
3.^^60 A 10"- mole/liter o'f H^, 1,2^0 X 10"'^ mole/liter 
of T,,, and 15'. 59 X 10 mole/liter^' of HI 
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iUTIOKALE (Reason vihy) 



In previous laps you learned fundamental 
principles of chemLstry and characteristic be- 
havior of hydrogen, oxygen and x>/ater. You will 
now consider a detailed descriptive chemistry of 
metals. If a metal v;as kno;;n th?.t was strong and 
light;, metallic objects could function more ef- 
ficiently. I3 there a metrl lesr. dense than water? 
Your 3tu:ly of inetals v;ill enable you to understand 
how eleriif^nta are grouped in your next lap. 



BEHAVIORAL OBJECTIVES : 

Aftei** completing your program of study, you will be able to: 
I. Define: 

metals alloys 

noninetal.s' corrosion ^ 

metallold^rj caustic 

aD.lirali raetsls reducing agents . 

hydrides efflorescent 

deliquc-cent 

..II. Compare the phyi-jical and cheraical properties of: , 

A. inetala and non---oetals 

B. groups of metals 

III. Contrast the 'properties of alkali metalt"^ v;ith 
alkaline earth metals as to: 

1. tjosition and classification in the Periodic Chart 
2*' chemical activity 
3' chemical preparation 
!| . uses 
5. occurrences 
• 6. ionization and oxidation potentials 
IV« Demons trate . your knowledge of metallurgical process by naming 
them 8.nd explaining the operation of each . 
V^ Describe in -.vriting the Solvay Process including: 

1. three useful equations 

2. the products and by products 
3* "the ravi- msterialr;. 

YI. D'escribe. the flame tosts for lithiuir., sodium and potassium, and 
other metals. 
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I . Books : 

1. "Modern Cheni3try" - Holt, Rinehart, liinston - pp. I|.07-[}.21, 

2. "College Chemistry" - Prey - pp. pp. 'lol-iiTl. 

3. "General Chenistry" - Se-lvjood - pp. 2l|.2-26l. 

• i|c "Chemistry^- - Merrill - T)p. 172-176, 199, 312. 
^. "Chenistry'* - Sienlvo, Plane - pp. 3^0-381. 
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1. "Chemlcjtry" - March 1971 - Ne;^ativ e HyeroKen , pp. 8--11. 

2. "Chemistry" - April 1971 Cesi u^-g Pror^erties of guns , pg. 2^.' ' 

3. "Chemistry "— Jlay 1971 - Ma gna 3 iu: :;!^ pp. 6--10. 

ij,. "Cheniistry" - riuly-Augus t 1971 - Litbiun , T)p. 10-12. 

III. Experiinentc : 

"Exr>erim.ental Chemistrv" - Sienko end Plane 
•■# 34 - pp. 183-I81j, 
# 3:^ - VP' .135^-136 ■ . 

30 - pp. 189-191 

17. Pilrastrips: 

The Chemistry of Iron 
'She Cheriistry- Of Steel 60? 
Changing Ores into Metals 
Chemistry of Baron ari'cf Alu:ninijm 
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I. 

GOAL 
I 

V 



.II. 



Self-Evaluation Test 
Lap i|2 - Chemistry II 
Select the letter of the correct answer* 

1. The unusual physical property of the alkali metals is their 

(a) luster (b) electrical conductivity (c) softness 

(d) heat conductivity 

2-. The strongest reducing agent of the followins is (a) NA 

(b) Li (c) Cs (d) Pr 

3» Non-sparking alloya are composed of copper and (a) beryllium 

(b) raagnesium (c) calcium (d.) strontium 

Ij.. Oorripounds of the alkaline earth metals which contain the 
if ion are (a) acids <b) hydrates, (c) hydroxides 

(d) hydrides 

kTiar; pure, none of the alkali metals has (a) metallic luster 
(b) low den:;it3r (c) high meeting point (d) high electrical 

. conductivity " 

6. Among the following, the best reducing agent is (a) cesiuju { 

(b) potassiiim (c) sodium (d) lithium . 
7^ Alkali metals are obtained from their molten chlorides by 

(a) reduction with copper (b) reduction with electricity 

(c) the Downes process (d) the soda lime process ^ 

8# Members of Group I A on the periodic chart are known as alkali 



metals because they form (a) strong bases (b) Bedhs ted-Lowry 



bases (c) soluble salts (d) efflorescent salts ^ 

lo Metallic pi?operties are determined by (a) the number of 

neutrons (b) the number of protons (c) the number of electrons 

(d) the number of free electrons 

2. The most common crystalline structure of metals is (a) tetra- 
gonal (b) x^hombohedral (c) orthorhombic (d) closest-packed • 




Self -Evaluation Test (con't) 

3* Whiclii of the following eleiuentn v/ould be the best protecting iron 
against corrsion? (a) tin (ta) copper (c) silver (d) chromium 

Column VI A on the Periodic Chart contains \a) Mostly metals 
(b) only gases (c) mostly non -metals (d) eight electrons in the 

outer level 

,5. Non-metals are found in the peiuodic table at the (a) top right 

(b) bottom right (c) bottom left (d) center top 

6.. Select llie non-metal from the follov/ing (a) sodium (b) sulfur 

(c) silver (d) magnesi'om 

7, The ionization potentials of metals are (a) relatively lovr 

(b) relatively high (c) vary from element to element (d) never 

vary 

8* Ti\e number of valence electrons usually found in the outer shells 
of non-metals are (a) 1 to 2 (b) 1 to 3 (c) 3 to k i^) 5 to 7 

9. Gilicon is an example of a (a) metal (b) non-metal (c) metalloid 

(d) alloy 

10. The most metallic elements are found on the Periodic Chart in' 
(a) lower right hand corner (b) lower left hand (c) upper right 

hand corner (d) upper left hand comer 

1# Cesium, which loses electrons easily is used in (a) anti-knock 
gasoline (b) photoelectric cells (c) photographic dark room 
lamps (d) tempering metals* 



elf -Ev.^iuation Ta^t [con^t) 

2. The dellquesconcr: of sodium hydroxirJe vnakea it useful as a 

. reducing .ngent; (b) oxidizing agent (c) hydrogenating 

agent (d) drying agent 

3. Group II A coripounds are ufjually redi?.ced to their respective metals 

by . (a) heating (b) electrolysis (c) reactions with 

carbon (d) reactions viith vrater 

4. The most abundant netal in the er..rth's crust is . 

( a ) iron ( b ) a luni nuv.'i ( c ) bo r on ( d ) s i 1 i c o n 

5. The t>ro mor-^t co^.nuon alksli inetals ^^re . (a) Lithium 

and £^J:idiiJuti (c) Sodlujn and Potassium (d) Calcium and 

Pot as si an 

6. In the alloying of alkaline-earth inetal;?^ aluininura, zinc and 
manganese are used to increa-^e the structural strength of 
• (a) iTiagnesiuni (b) sodium (c) barium (d) berylbim 

A. Wliat is the iM03t co^nar-on method of preparing the alkali metal 
element^]? 

B'. ^vliat is ths most economical production ;nethod for barium and 

s t r on t i vam ? ___^- 

C. x\^ame tlu-. t',:o co.:;\pound3 that are essential in the Hall-Heroult . 
Process. .1. 



Complete the following on the Solvay Process. 

1. The only by-product of the entire process is 

2, The first by-product of the Solvay Process is 



f -Evaluation '2e3t ' 
3. .That tvwo raw matierials are used in the Solvay Process? 

A. : 

1j • 

\roB.t is the :rj.ost iraportant riainf actured compound of aodiiom? 

A. 

B. 

Vjliat ax^e the tv;o basic raw r;ia'.orio-jlr \\.v:::d in the Solvay 
?roce::js? 



6« Give '.he final b-?.lanced equation in the Solvay Process. 



Various ele.iient^ inpart ch-J.ractf.rristi c colors to a colorless gas 
flaras vjhen small siuounts of their compounds are heated in the 
flaj^ie* In the space at the right, describe the flame-test 
color of the elements listed. 



1. 


Lithitii:! 


2. 


Sodium 


3. 


rotr.3siuf;i 




Hubidiui'a 




Gesiur.i 




Calciu:Ti 


7. 


Strontiuiii 


8. 


Barium 



Adv?.ncod Study 

1. Ljxplain the deviation':^ from the diagonal rule for the elec- 
tron configurations of Ilolybdenura, Palladium, and |Gadoliniuni. 

2» Explain the deviations fi-^ovfi the diagonal rule of the electron 
ccnf iguj?atio:io of Thoriu'n, Curium and Gold. 

3a Predict all p3r,.=3ihle valenos3 for the f ollovjing elenents and 
give 'jovr evidence rrrgon, almrlnura, antiraony, bromine and 
europiua. 

i^.. Predict all posoihle valences for the follovjing elements and 
give your evidence: oodiun, silicon, uraniu;.!, cerii:iin, and 
cobalt. 

'^^ a. v'/hat property of raetalloid? has^ led to their use in transis 
tors? 

b. Lithium is frequently li^jted as more reactive than sodium, 
contrary to predictions. Find out x\^hy. 

6. Mendeleev made predictions about five - elements in addition to 
GenuBjiium. Find out what these elements vrere and hox>r accurate 
his predictions v;ere. 
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Where there are three men walking together/ 
one or the other of them will certainly 
be able to teach me something. 
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Rationale (Reason Why) 
You have observed changes taking place around you 
everyday such as, iron rusting, wood burning, and ice 
melting. Are these merely phase changes or chemical 
changes In which new substances are formed? Chemical 
reactions can be expressed qualitatively (words) or 
quantitatively (number?;). The fundamental knov;ledge of 
chemistry has been built upon careful quantitative analy- 
sis of substances. In this Lap you will study the quanti- 
tative relationships Implied in chemical reactions as well 
as the forces holding atoms together* Stoichiometry is 
important rro:i corfimercial and industrial standpoints be- 
cause it is possible to calculate actual amounts of re- 
acting materials needed to produce specified amounts of 
products.* In a later Lap on Kinetics, Equilibrium and 
Electrochemistry you will apply qualitative relationships. 
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I 

STOICHIOMETRY 
Lap 39 - Chemistry II 

BEHAVIORAL OBJECTIVES : 

After coriwsulcing your resources you will: 
OBJ. I - Write on paper the three classes of stoichiometric 
relationships . 

OBJ- 1 II -» Write the two general steps in solving any stoi- 
chiometric problem- 
OBJ. Ill - Make application of the Efficiency of the mole 

method in solving problems in stoichiometry. 
OBJ. jY _ List the important steps in the mole method- 
OBJ. V - Determine the weight of one mole of a substance 

when given the formula • 
OBJ. VI - Solve weight-weight, weight-volume and volume-* 

volime problem. 
OBJ. VII - Determine in the laboratory the mass or volume 

of a product produced in a given chemical reaction 
by the mole method. 
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RES0URC3S 

I. Books: , 

1. Chemistry - Sienko and Plane - pp. IO3-I32. 

2. Chemistry - Merrill - pp. 293-305* PP. 288-290. 

3. Modern Chemistry - Holt, Rinehart, Winston - pp. 118-120, 
Chemistry - Silver Burdette - pp. 6^-67, 70, 75-80, 88-89. 

5. Fundamental Concepts (Paper back) - pp. I9I4.-I96, 197-207. 

II. Experiment #9 - pp. 69-72. 

III. Problems - Lab Manual - pp. 97-98 - Problems D, E, P, H, 

and J. 
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Self-Evaliii3i^on 

OBJ. I 1. Name the 3 classes of stoichiometric relationships. 



OBJ. VI 2. How many liters does one mole of any gaa at STP occupy? 



OBJ 



V, 3, Find, the weight of one mole of sulfuric acid (H2 SO4) , 
(atomic weight of Hydrogen=-l, sulfur=32, oxygen=16) 



OBJ* II 4« List the 2 general steps in solving any stoichiometric problem 

a. 



OBJ, VII, 5. Iron (F'e) burns in air to from a black, solid 
oxide (Fe3 0^). , 

a, Write the equation for the reaction 



b. How many moles of oxygen gas are needed to burn 
one mole of iron? 



OBJ. VII 6, Howmany liters of hydrogen at STP can be produced from the 
action of 6,5 grams of zinc with hydrochloric acid? 
a. Write the balanced equation 



b. Express the weight (6.5g) of zinc in moles_ 



c, How maxiy moles of hydrogen gas does one mole of zinc yield? 



ERLC 



d<, How many liters of hydrogen is produced by 6.5 grams of zinc reacting 
completely? 



3 



OBJ. yjj- many liters of oxygen are required to burn 

10 liters of methane (CH4)? 

0, Write the balanced equatio n ' 



b. How many moles of methane are in the 10 liters?^ 
How many moles of oxygen? 



d. How many liters of oxygen?^ 



OBJ. VII, 8. How many grams of Na^SO^ are formed from the 

reaction of 2 grams of NaOH with H SO,? 

2 4 

a. Write the balanced equation 



b. 2 moles of Na OH produce how many moles of 

Na SO.? 

2 ^ \ 



c. How many grams of Na-SO are formed^ 

^ A 



OBJ. III. 9. Why is the mole method an efficient way to solve 
problems in stoic^Liometry? 



OBJ. IV 10. List the 5 key steps in the mole method 

a. 

b. 

c« 

d. 

e. — 
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ADVANCBD STUDY 
Investigate and make a written report on the 
part played by Cannizaro in gaining acceptance 
for Avogadro^s Principle^ 

a. Determine the mass of one liter of acetylene 
(CgHg) under standard conditions, 

b. Determine the volume of air necessary for the 
complete combustion of 100 liters of ethylene 
(C-H^), v/hich results in the formation of car- 
bon dioxide and water • 
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BEHAVIORAL OBJECTIVES : 



After 
Goal I: 
Goal II: 
Goal III: 

Goal IV: 

Goal V: 

Goal VI: 

Goal VII: 

Goal VIII: 



completing the program of study you will: 

List and define the four quantura members • 

Label sub-shells for each energy level. 

State the maximum niomber of electrons each shell and 
each sub-shell can hold. 

Make a chart showing the sub-shells of each energy 
level from the lowest to the highest. 

For each of the first thirty-six elements on the 
Periodic Chart write the valence determination. 

Write the electron configuration for the first thirty- 
six elements on the Periodic Chart. 

Construct the three P type orbitals on one set of axes 
by using 1/8 inch dowels and clay. 

Draw orbital and dot notations for any given element. 
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Resources ! 



I. Readings 
A 9 Books 

1. "Chemistry" Sinko and Plane pp. 50-78 

2. "College Chemistry" Frey pp. 38-43 

3. •'Modern Chemistry" Feffner pp. 386-400 

4. "Concepts in Chemistry" Greenstone pp. 42«-47 

5. "Chemistry" Merrill pp. 144-153 

6. "General Chemistry" Selwood pp. 25-29 

7. "Chemistry" Choppin, JafCe, Summer lin, Jackson pp. 208-229 

8. "Chemistry" Cotton and Lynch pp. 158-185 

B. Charts 

1. Atomic Energy Level Chart 

2. Periodic Chart 

C. Transparency 

Eye-Gate Energy Levels 003-11 

D. Filjastrip 

Electron Arrangement and Chemical Bond 
No. 9087 EB 



ERIC 



2 



self -Evaluation Energy Levels A. Section B 



Goal I 1. Name the 4 quantum numbers a,_ ' 

b. 

c. ^ 

d. 

Goal II 2\ Complete the following chart by filling the maximum 

III. IV number of electrons for each subshell and the total 

for each energy level. 

Energy Level Sublevels 

S P D F Total 

1st or K 

2nd or L 

3rd or M 

4th or N 

Goal III 3, Give the maximum number of electrons for the following 

a. 2s 

b. 3 p 

c. 4d 

d. 3d 

e. 5s 

f. 6p 

g. 4f 

h. 7s 

Goal VI 4. Write the electron configuration for the following: 

a. Potassium(19) 

b. copper (29) 

c. Krypton (36) ' 

d. Strontium (38 

ERLC 
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e. Iodine (53) 

f. Barium (^6) . 

VIII 5. Write the orbital notations for the following: 

a, carbon (6) ' 

Fluorine (9) 

c. sodium (11) : 

d. silicon (14) 

VIII 6. Make dot notations for the following: 

a, argon (18) 

b. magnesium (12) 

c, phosphorus (15) ^ 

d. chlorine (17) L 

e* manganese (25) 

Goal II Diagram the electron configuration for the highest 
III, VI 

level of the following elements. Any electrons for 
each of the following must be in their lowest energy 
state (label orbitals) 

a. Sodium Atom 

b. Bromine Atom 

c. Krypton atom 

d. Oxygen atom 

e. Nitrogen atom 

Goal VII. 8. Draw the probability shape fo the three 2 p orbitals. 
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Lap 39 - Section ' 
Chemistry II - Bonding 

BEHAVIORAL OBJECTIVES : 

After completing your program of study, you i^rill be able to:' 
Goal I. Define: 

a. Electronegativity 

b. Electron affinity 

c. Ionization Energy 
de Polarity 

e. Dipole 

Goal II. Hamethe types of chemical bonds and compare the types* 
Goal III. Classify bonds as to: 

a. Polar and non polar 

b. Ionic and covalent 

Goal' IV. Predict whether a bond will form between two elements or 
radicals based on their electronegativities, ionization 
' energy and electron affinity. 
Goal V. Define .and demonstrate multiple bonds. 

Goal VI. Write three elements that generally form multiple bonds 
and give reasons why. 
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RESOURCES 

Readings : 

A. Books: 

Ic "Concepts In Chemistry" - Guns tone, Sutman, Hollings- 
worth, pp. 260-262, 102-105, 109-111, 535-575. 

2. "Modern Chemistry" - Metcalfe, Williams, Caatkr,- 
pp. 90-92. 

3. "College Chemistry" - Prey, pp. 121^-126, 129, 133, 
136-137, 377, I1.09, 1+73, 565, 581, 595. 

Ij,. "General Chemistry" - Selwood, pp. 36, hk' 

5. "Chemistry" - Sienko and Plane, pp. 76-99. 

B. Booklets: 

1. "The Chemical Bond" - Gerard A. Kass. 

2. "General Chemistry VJorkbook" - Pierce and Smith. 

3. "Fundamental Concepts of Modern Chemistry" - Amsco, 
pp. i;9, I4O6-I1.O7, 50-51, U30, l+l6-[j.l7, J+30. 



G . Tr ansparenci e s : 

Sye-gate No. OO3-15 - Covalent Bonding 



Self-Evaluation - Section C 



Goal I. Arrange the following elements in order of the increasing 
* I force with which the valence electrons are held: Bismuth, 

■Chlorine, Neon, Tellerium, Thallium* \ 

a, ^ 



b. 
c, 
d. 
e. 



Goal II, The following pairs of atoms are all covalently bonded. Ar- 
V range the pairs in order of decreasing polarity of the bonds • 

a. Boron and Nitrogen 

b. Carbon and Sulfur 



c. riydrogen and Seleniuia 

d. Iodine and Technetium 

e. Nitrogen and Oxy^ren 



Goal III, Classify the bonds between the following pairs of atoms as 
III principally ionic or covalent, 

a. Boron and Carbon 

b, J'luorine and Silicon 



c. Hydrogen and Chlorine 



d, liagnesiuia and Nitrogen 



Goal IV. Predict the number of covalent bonds betv/een each of the 
V follovring atoms in molecules: 

a. 



b, SiOp 

c. PH 



Goal V, Use the table of electronegativity and predict whether each 
III of the following is an ionic or a covalent compound. 
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ao Magnesium Oxide (MgO) 
b. Hydrogen fluoride (HP) 

3 (con^t) 



Self -Evaluation (con't from j;. 3) 

c. Potassium iodide (Kl) 

d. Nitrogen dioxide 



III VI. Predict whether each of the rollov;ing covalent substances are 
polar or non polar. 

a ♦ Fluorine 

b. Sulfur dioxide 

c. Nitric oxide 



VII. Select the letter of the correct answer) 

1. The attraction of an atom for an electron is called: 

(a) electronegativity (b) electron affinity 

(c) ionization potential (d) ionization energy 

(e) sublimation energy 



VI 



2. The tendency of an atom to attract electrons in a bond i-jxth 
another atom is called: 

( a) Ionization energy (b ) Electronegativity 

(b) Polarity (c) Electron affinity 

3* A compound whose molecules are dipbles is: 

(a) carbon dioxide and water (b) water and ammonia 

(c) ammonia and methane (d) methane and carbon dioxide 



VIII. Select the letter of the correct ansx>^er: 

II lo Electrons transfer from one atom to another in compounds 

that form by: (a) covalent bonds (b) ionic bonds 



2. The covalent bond between like atoms is a (a) Polar 
bond (b) non polar bond 



3. If two pairs of electrons are shared by two atoms, the 
molecules contain (a) a double bond (b) a coordinate 
covalent bond 



IX. Name three elements that generally forai multiple bonds 

a. ^.^^ 

b. 
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Advanced Study - Section C 

1. Read the booklet "The Chemistry of Noble Gases" by the United 
States Atomic Energy Commission. 

Prom the booklet: 

a. Make graphic representatives of s and p orbitals. 

b. Due to evidence, name the 3 noble gases that are still inert? 

c. VJhy are noble gases inert? 

d. VJrite the formulas for the Xenon flurides. 

e. Give the important uses of inert gases. 

f. Write a paragraph on the occurence and the production of the 
noble gases o 

2. Try to predict the bond angles of the follovdng: 

a. HTe H in H^Te 

b. HPH in Ph^ 

c. CPC in P (CH^) 

d. CI as CI in Ac Cl^ 

e. PCF in Cl?_ 

3 

3. Try to predict the bond lengths of the follox^/ing: 

a. Cl-Cl in COp 

b. N-H in NH^ 

c. C-N in (GH^)^ 

d. H-Br in HBr 

e. C-C in CH_ CH 

3 3 
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"X- special Instructions 

Section I - Gasea 

This section should be completed in 
three x-^eeks. 

Section II - Liquids 

This section should be completed 
xvithin one v/eeV, 

Section III - Solids 

This section should be completed 
within two weeks. 



Total time for entire Lap is 6 weeks. 



I. Rationale (Reason Why) 

We usually think of rock aa a solid. Yet there are areas 
of the earth's crust where rock is being formed from a liquid. 
An example is the liquid lava that flows from a volcano during 
an eruption being cooled and solidifying. Again, we usually 
think of the constituents of the atmosphere as gaseous. But 
dry ice is carbon dioxide in the solid state* Have you ever 
seen liquid carbon dioxide? If not, why not? 

We have studied bonding and how it occurs. In this LAP 
we are going to study bonded materials in all three phases 
along with specific properties of eada phase. Some of the 
properties we. will study are diffusion, surface tension, viscosity 
and solubility. The knowledge of these properties of the phases 
will be valuable in studying equilibrium, energy kinetics and 
Uie chemistry of metals. 



Section I Gases 
Behavioral Objectives 

After completing the program of instruction you will be able 
tos 

I. Define: Evaporation, con';''.ensation, diffusion, critical 
temperature and critical ^pressure 

II. Determine the rate of diffusion of two gases according to 
Graham's Law of Diffusion 

III. WrXte 3 assumptions of the kinetic theory in relation to 
gases 

IV. List 2 conditions necessary for liquefying a gas. 

V. Identify the law and be able to solve problems using: 

A« Boyle's Law: Given the pressure and the volume, find 
the new volume at a new pressure 

B. Charles' Law: Given the volume and temperature, ' find 
tjae new volume at a new temperature 

C« A combination of Laws: Given the pressure, volume, 
and temperature determine 

1# The new volume when given the new temperature and 
pressure. 

2. The new pressure when given the new volume and 
temperature . 

3« The new temperature when given the new volume and 
pressuj?e. 

1^., Gay Lussacs' Lavj: Given the pressure aid temperature, 
determine the new pressure at a new temperature. 
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Resources 
I. Readings 

1. "College Chemistry"- Frey pp. 79--10[|. 

2. "Concepts In Chemistry"- Greenstone, Sutman, Hollingsworth 

pp. 146-152 

3. "Chemistry"- Sienko and Plane pp. I6O-I6I, 133-166 

4. "Chemistry"- Smoot, Price, Barrett pp. 269-305 

II • Graphic Chemistry Chart p. 5 

III. Magazine- "Chemistry" Feb. 1971 PP* 25-29 
An Experimental Method to Study 
Charles' Law 

IV, Filmstrips- Boyle s ' Law EB 

Charles' Law EB 

V* Experiments "Experimental Chemistry" 
PP» 53 "-55 # 10 Gases and Absolute Zero 
"Laboratory Chemistry" " 
pp. 135-136 #19 The Gas Law 

141-143 7f20 Effect of Temperature 

153-154 # 21 .Diffusion of Gases 
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Self -Evaluation 



Section I Gases 



Obj. 

V !• Match column B vith a letter from coluinn A 
Coliunn A 

A. varies inversely as the pressure at constant 
temperature 

B. volume -temperature relationship of a gas 

C. relative rates of diffusion of gases 

D. Pressure exerted by a gas varying directly with 
its absolute temperature 

volume varies directly with absolute temperature 
F. volume varies inversely with the pressure 

Column B 

!• Chariest Law 

2 • Graham La w 

3 • volume_^ 

4. Boyleb Law^ 

5» Gay Lussac's Law 

IV II, List 2 ways of liquefying a gas. 

a • 

b. 

I 2. Define critical temperature 



III« Select the letter of the correct answer; 

(III) 1. Two assumptions of the kinetic theory that explains 

Brownian movement are that molecules change direction 
after colliding with other molecules and that 

(a) increased temperature decreases molecular motion 

(b) molecules are rarely in constant motion (c) the 
total kinetic energy of a gas is constant 



(d) kinetic energy is inver.^^ely proportional to absolute 
temporature 



Ob J. 2. According to the kinetic theory, gas molecules have all 

the following characteristics except that of: (a) moving 
rapidly in random fashion (b) filling what ever space is 
available to them (c) being widely separated (d) diffusing 
at. the same rate . 

3« One of the basic assumptions of the kinetic theory is that 
(a) heat has no effect on molecular motion (b) molecules 
move only when struck by Alpha particles (c) molecular 
collisions are perfectly elastic (d) the law of the Con- 
servation of energy does not apply to gases • 

IV# Select the correct letter 

I 1. A liquid changes directly to a gas by 

(a) condensation (b) ovaperation (c) sublimation 

(d) Ionization 



2. The process of converting a liquid to a gas by Increasing 
the size of very small .particles up to colloidal size 
(a) condensation (b) evaporation (c) sublimation ^ 
(d) Ionization 



3. The process of spreading out spontaneously to fill a space 
uniformly is (a) equilibrium (b) diffusion (c) dispersion 
(d) deviation 

i;# The highest temperature at nvhich it is possible to liquefy 
a gas with any am.ount of pressure (a) celsius temperature 
(bj absolute temperature (c) Standard Temperature 
Cd) critical temperature . 

(II) Y. Using Graham's Law of diffusion calculate the relative 
rates of diffusion of helium and argon • 

(a) Write the mathematical representation of Graham* s Law 



(b) The relative rate of diffusion of helium and argon are_ 

(V) VI* 1. A 225 ml, volume of gas is collected at 57^0. What 
voltime would the sample occupy at Standard Temperature? 



2. A 500 ml* sample of hydrogen is collected when the 

pressure is 300xnm# What volime will the gas occupy 
when the pressure is 760 mm? 



3. A gas measures 200 ml. at 20^0 and 750 mm pressure. 
What will be its volume at 15^C end 735 pressure? 



ERIC 



A cubic foot of gas at 300°K exerts a pressure of 20 pO-inds 
per square in Ch on a container /what pressure will the gas 
exert when the temperature increases to 1|00 K? 



Advanced Study Section I Gases 
I. A* Determine the molecular weight of a gas when 1 liter, 
under standard conditions vjeighs 1.35 grams. 



B* A sample of carbon tetra chloride vapor weighs 3*89 
grams and occupies 790 CO at lOO^G and 7^3 of pres- 
sure. What is the approximate molecular weight of the 
G Clj^ ? 

II. A. What properties should a gas have to make it suitable 
as a refrigerant? Explain 

B. Account for the observation that when a carbon dioxide 
fire extinguisher is operating, a fine cloud of 
"snow" forms. 
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Section II Liquids LAP i|0 
Behavioral Objectives 

After completing the program of instruction you will be able 
to • 

Obj. I. Define for a liquid: 
1 • volxame 

2. fluidity 

3. non compressibility 
l^. diffusion 

5. evaporation 

III, Relate equilibrixam to phase changes- and vapor pres- 
sure to temperature and phase changes, 

III. State 3 reasons for evaporation of liquids, 

IV. Define and give examples of: 

1. solution 

2. solution equilibrium 

3 . liquefaction 
Ij., colloids 

5* suspensions 
V. Identify all the types of solutions 
VI. Write the 2 principal factors that determine solution 
rate . 
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Resources 
!• Readings 

1. "Chemistry" - SmoQt, Price Barrett pp. 307-318, 221-237 

2. "Modern Chemistry" Holt, Rinehart, Winston 

pp. 161-165 

3. "Chemistry" Sienko and Pland pp. I67-I75, 207- 211 
"Chemistry" Choppin, jaffee, Summerlin, Jackscn 

pp. 120-11^.3 

II. Experiments 

1. "Experimental Chemistry # 12 pp. 89-92 

Molecular Mass of a Condensable Vapor 
Experiment # 

2. "Laboratory Chemistry" # 26 

Molecular Weight Determination by Boiling Point and 
Freezing Point pp. 185-19O 

# 28 Quantitative Determination of the solubility Constant 
of a slightly soluble salt pp. 197-202 

III. Tape Wollensak C-77556 Changing States of Matter 



Self -Evaluation 



Section II Liquids Lap )|0 



Obj. 

It I. Match the letter of column A with the correct word in 
in Column B 



Column A 

a. a property of flow !• Evaporation^ 

b. the space occupied 2. Diffusion 

c. spreading out spontaneously 3- Fluidity 



d. unable to occupy less space i| . Noncompressibility^ 

e. shanging of state from solid to liquid ^. volume 

f. changing of ctate from liquid to gas 

g. a property of solidity 

(II) II. a. H.;V7. are temperature and vapor pressure 2?elated? 



b. Ifliat is the boiling point of a .liquid, in terms 
of vapor pressure? 



(III) III. Molecules possess kinetic energy is one reason for 
evaporation of liquids. Give 2 other reasons. 



a . ^ 

b. , 

(IV) IV. Select -the letter of the correct 
answer. 

1,1 The dissolving medium in a solution is the (a) solute 

(b) suspended phase (c) solvent (d) precipitate 

2. The physical state in which the opposing processes 

of dissolving and crystallizing of a solute occur at 
an equal rate (a) gaseous (b) solution equilibrixom 

(c) colloidal (d) suspension 



3. Gases may be liquefied by (a) cooling and decreasing 
the pressure (b) cooling and then hen Ling (c) heating 
arid, tnen cooling. 

[|.. Colloid particles remain (a) temporarily in suspension 
(b) temporarily in diffusion (c) permanently in sus- 
pension (d) permanently solid. 

5. In a suspension the particles (a) never settle out 

(b) always settle out (c) seldom settle out (d) don't 
all settle out 

(V) V. Give the state of matter for the solute and the solvent 
of the following 



Solute Solvent 



1. air 

2. mercury in copper 

3 . soda . water 

Ij., sugar in water 



(VI) VI. Name the 2 factors that determine solution rate 



b. 
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Advanced Study Section II Liquids 

!• Sodium chloride is hygroscopic • Find out why, in daiap 
Weather, table salt may clog the holes in the shaker* 

II. Try to separate a solution of two liquids by distillation, 
with and without a fractionating column • 

III. Obtain an unknown substance from your teacher and attempt 

to identify it experimentally by determining its solubility 
curve • 
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Section III Solids 
Behavioral Objectives' 

. After completing the program of instruction you will be able 
to: 

Obj. I List and define 5 properties of solids 

Objo II Classify solids according to their l\. types of structures 
and give properties and examj;les of each of the 1}. types. 
Obj. Ill Define: 

Hygroscopic 

Deliquescent 

Efflorescence 

Precipitate 

Crystal 

VJater of crystallization 
Sublimation 

Obj* IV. Discuss equilibrium, heat of fusion , kinetic energy, 
and calories in relationship to temperature and 
phase changes . 

Obj. V. List the 6 types of crystals and demonstrate that 
you understand the 6 types of crystals by drawing 
each type and discussing the axes of each type. 

Obj. VI. Write a description of the 5 general forms of crystal 
"Packing" and illustrate each with a drawing and 
examples. 
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Resources 

1. "Chemistry" Sienko and Plane (l|th Edition) pp. l55-17i| 

2. "College Chemistry" Erey pp. 115-119 

3- "Concepts In Chemistry" Greenstone, SucxriEn, Hollingsworth 
pp. 138-li|2 

1|. "Chemistry" Smoot, Price, Barrett, pp. 2l|2-267 

5- "Chemistry"- Choppln, Jaffe, Summerlin, Jackson pp. II4.9-II4.3 

6. "Crystal and Crystal Growing" Holden,3inger (paper Bacljt 

(Resource Center) 

7. "Understanding Cheiriistry" Leasing pp. 110-133 

II. Magazine "Chemistry" Arpil 1971 

Stress collisions and constants pp. 10-12 

III .Experiments 

1. "Experimental Chemistry" # 15 Crystal Structure pp. 101-106 

# 16 Molecular Mass from freezing 
point lowering pp. 107-112 

2. "Laboratory Chemistry" # 18 Hydra ted Crystals pp. 129-13lf 

if 17 Atom arrangement in Crystals 
' pp. 123-128 



Self -Evaluation Section III Solids LAP i|0 

(I) I. Solids have definite shapes and volumes. List 3 other 
properties of solids 

a* 



:> 

c . 

(ll) II. Complete the following on classes of solids. 

Name Properties Exampl^e 



1. 


. 1. 


1. 


2. 


2. 


2. 


3. 


3. 


3. 






4. 



(Ill) III. Suppu.y the word that best fits the. definition given 

a. The process by which hydratos lose moisture when 
exposed to air. 



b. The process of compounds removing moisture from 
the air to form hydrates . 



c. The i>rocess of compounds removing enough moisture 
from air to dissolve in that moisture to form a 
solution . 



d. A solid with a regular pattern of internal order 
throughout its structure . 



e. A substance, usually a solid, which separates from 
a solution due to some physical or chemical change 



f. Water that has united with som'^^ compounds as they 
crystallize from oolution. ^ ^ 



(IV) IV. Complete the following 

a. When the average kinetic energy of molecules in a 
piece of matter increases the matter becomes {hotter, 
cooler) _^ ^ 



Temperature is a measure of (potential, kinetic) 
energy of particles ^ 

c. Amounts of heat energy are 'expressed in (degrees, 
calories ) 

d. The 2 measurable properties of matter used to define 

a calorie are (mass and density, mass and temperature). 



(V) V. Complete on Crystals 

Name axes description 

Ic 1. 

2. 2. 

3. 3. 

6. 6. 
(VI) VI. 1. Which of the following is a type of crystal packing? 

a. orthorhomic c. monoclinic 

b, hexagonal d. tetragonal _________ - 



2. The particles in a simple cubic crystal appeal at 
the 

a. center of the unit cell ' ^ 

b. middle of each face ' 

c. middle of each face and the corners 

d. corners 

3« The face-centered cubic close packing and the 
hexagonal close packing are usually foiind in 

a. metals c. gases 

b. nonmetals d. hard nonmetals 



The body-centered cubic packing is found in 

a. magnesium c. beryllivon 

b . sodium d. iodine. 
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. Advanced Study Section III Solids Lap i|0 

la Look up the lives of VJ. L. and W. E. Bragg. 
Write a report on the processes they used to 
determine crystal structure, 

II. A. Make models of each crystal system 

B. Collect crystals which illustrate each of the 

three systems. 
A. 



Of 

ooj 

CO \ 



L 



EARNING 

C T I V I T Y 

A C K A G E 



A 



P 



US DEPARTMENT OF HEALTH 
EDUCATION & WELP ARE 
NATlONflL rNSTITU TE OP 
EDUCAT ION 
• ^ DOvl . *. ■ - '.-^ iH I N f '-"''O 

f-: V '"O ^• o *. r. .-. . ; .\ • ■ o s \) - . \ 
A ^ ■ N r. ■ • f'o *, r s o' ■. • r ov i^f • s .o^^ 

TFD DO %C* ?.f. I t SS.'.W V 

i rtL'L .M ON PCj-' i ■ 'C\ OV f'n;, . i > 



Electrochemical 




^ d.c. voltmeter 



^Carbon 
^ electrode 



Ralf-cell Reactions 




nHEMISTRY I I. 



LAP ^■"■n^BER 



WRITTEN BY 



N, Jones 



Electrochemistry 



Chemistry II - LAP 

Behavioral Ob.i ectives : 

I. Demonstrate your ability to understand Coulomb Law by 
solving problems relating to the law. 

II • Explain how Faraday Lav:s gave further evidence of Dalton's 
Atomic Theory and solve problems involving the Laus « 

III* Explain the difference between oxidation and reduction in 
terms of 

a. experimental chemical behavior 
bo char:ge in oxidation number 

c, half -reaction equations 

IV. VJlien giv^n reactanbs of an electrolytic process,, go through 
the follov^ing procedures 

Sia Write half -cell reactions for those substances oxidized 
and explain why oxidation has occurred, 

b. v/rxte half -cell reactions for those substances that are 
reduced and explain why reduction occurs ^ 

0. Write the products and balance the equation* 

Vo Given redox equations 

a. demonstrate how conservation of energy and matter is 
maintained using half reactions 

bo balance equations .■ 

c. use table of oxidation potentials to determine the spon- 
taneity of reaction 

d. compute E^' total for redox reactions 
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Self Evaluation 
Electrochemistry, LiP 1|1 
Goal I. A, Express Coulomb's Law of relationships: 

1. 

o 

3. 

B. V/rite an equation to show Coulomb's La;-;: 

C, Solve this problem according to Coulomb's Lavr: 

Tv:o electrons at a distance of 1 unit (d=^l) 
repel each other v;ith a force of two units (f-2)o 
If the distance between the electrons is doubled^, 
what vull the force of repulsion be between the 
two electrons? 



Goal II. A. .V;hat 2 t7/pes of cells do Faraday's Laws apply? 
1. 

B. State the 2 Lav:s of Paraday which are the basis for 
all electrochemical calculations : 



C» What current must be used to plate two moles of copper 
on an electrode in three minutes? 



D, A current of 10 a^mp. is passed through molten Mg Cl^ 
for 1^ minutes, between inert carbon electx^odes. Give 
. the reactions" at the electrodes, and compute the amount 
of product of each. 

Reactions : Cathode 1 * 



Anode 2* 
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Self Evaluation - Slectrochemis try - LAP i|l con't. 

Iveight of magnesium 

Weight of Chlorine 

Goal III, A, Complete the following on oxidation numbers: 

1. The oxidation number of an atom of a free element 
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2, The oxidation numbers of a monatomic ion is 'equal 
t o i 1 3 



The slgebx^aic sum of oxidation numbers of atoms in 
t?ie formula of a compound is 



The oxidation number of hydrogen is usually 



5. In peroxides the oxidation number of oxygen is 



6. The algebraic sum of the oxidation numbers of the 
atoms in the formula of a radical is equal to its 



B* V/nat is the result of an oxidation reaction? 



C. In the iOllov;ing equations which substances are oxidized? 
(left or right) 

.... o - +1 
1 . x^a. - e -> N a 

o - +a 

£^ . l^e - 2e -^Fe 

3. 2g1^^ - 2e*~>Cl^ 

2 

In the following equations which substances are reduced? 
(left or right) 

1. Na*^"^ + e" -^Wa^ 

+3 - +2 * 

2. Pe + e -^Pe 

o - , -1 

3. Br^ + 2e -4 21>r 

In balancing redox reactions the second step includes what 
\.wo things? 

1. 

2. 



G. Assign oxidation numbers to each element in the reaction 
between hydrogen sulfide and oxygen. 
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- Electrochemistry - LAP con't. 



H. Write the electronic reaction for the oxidation part 
of the reaction V 

I, vvrite the electronic reaction for the reduction part 
of the reaction* 



J, Pree o.xygen i.s diat^omiCj hcu marrf c'J.cotrons mieA'^^ 
be Rr^ined? . 

K. 1. Write oxidation ha] f --reac ;.ion of 2M£ ^- 0 



2. Write the reduction half -reaction of 2Mg ■^ 0 —X 2MgO 



IV. A. Balance tiie oxida tl on-^reduction equ^ition 01^ + f — CI + I 

1 . \\ r i t e th e b a 1 anc e d re di; c t i on h a'l f - r e a c t i on . 

Wrice tl'e balaaced oxidation half-reaction. 

3. ./jL'i!:, tht^. total baU-^nced redox reactlono 

Be Wrii:j a bal^jnced oxidation-reduc tion reaction for the 



1« ^/rite the reduction part. ■ 

2. ;«'rite t:he oxidation part. 

3. Virile the oxidation half -balanced • 

i|a .Vrite the reduction half --balanced . 

3'* ''■"rite the total balanced redox reaction* 

V. A. Cotaplete the follovang on oxidation, potential and reaction 
■prediction: 

1. Reduction is the (gairi> loss) of electrons. . 

2. A substance that releases electrons to other substances 
easily is called . 

3« The best reducing agent is • 

I4 . The poorest reducing agent is 

5<i A forvjard reacfcion is an oxidation reaction due to 



following : 



Al ^- Hg^ 
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Self Evaluation - Electrochemistry - Lk? ijl con't. 

6. The electrochemical formula for the best reducing 
agent is . ____ 

7. The elec trocheinical f or/nul'a . f or the poorest reducing 
agent is l ^ 

B. Shovj that the follov/ing reaction occurs and the reverse 

does not occur* Cu + Cu + Ag 

1. V/rite the half -reactiona and obtain their voltage 
fron the elsctroc'ne.iiical series. 
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2. <^^rj be the half-reaction as the reaction takes place 
s^nri oalance the electrons • 



3* v/r'iy does thi3 reaction occur spontaneously"^ 



I . Books : 

"Solving Chemistry Proble-ms,-' Heri'^ill, pp. 220-236 
2. "Cheiai^stry, " Merrill, pp. kOk-kll\. 
3- "Redox and ElectrocVievaistry " Kass, pp.. 1-156 
[|. "Chemistr.v, " Sienko and rlane\ pp, 299-32;4 
5« "Modern Gbemistry,^' rlmsco, pp. 313-3^4-^^ 

II* Sx pe r 1 ;ne.a 1 3 : 
■''lo "Experixea^al Gheiairi'tvy^ " Sieako and Plane 
a, Deter-rd a;-:\ tion 'oV tho Paracays, ppv I3I-I3U 

2o . '-Labo'eatory Cheini^:; !.ry/' Merrlilj, Oxidation-Reduction, 
^ ■ • 'Reactions, ppo 22^-232 

III. Fihnstrip^ 

Elec t rociierai a tx^y - ]!iOO 

Putting Slectrolysis to Woinc - 9OO . ' 

■ Questions to be 'hand ad in: pp.; 321 
"Cheiniijl^ry/' "Sienko end Plane 
Problems : 

■ 13 - 5. 

• -. ■ ■13 - 2h 

■ 13 - 2$ 



Advanced Study 
Balance the follovving equations : 

a. .Krano^ + H230^ -> Mn SOj^ + KHSOj^ ^'-'^2^% + ¥.^0 

b. K2Cr20y - K2S0|^ + KI -> Cr2(S0|^)^ + Ig + H2O 

c. + O2 NO + K20 

d. ASpO^ + HNO3 + H2O H^AaO^ + NO 

e. Ip + ^2^0^ ■!- H2O -4 HI + HgSOj^ 

f . H-jAsO,^ + H + Zn Asrl^ + HpO + Zn 

g. .i'mOi. H -4 MnOj, + MnOp + II^O 

,4-2 -2 + 

MnO)j_ + S0> + HgO Mn -i- 30^^ ^■ H 

Select any indui? trial cher^iical process and raake a list of all 
oxidation - reduction reactions v;hich take part in the process. 

Assuming raaximu^i appropriate values for oxidation numbers, as- 
sign formulas to hypothetical binary compounds for the follovjing 
pairs of elements. 

a. Pr and 0 e. 3r and H 

b. Ba and M f. Pr and C 

c» Cr and 0 g* Li and 0 

d. Ca and P h. Fe and 3 

Make a list of three oxidation-reduction reactions that occur in 
nature and three oxidation-reduction reactions that occur in the 
preparation of a meal in a modern kitchen. 

In reference vjork, study the Nernst Equation and then compute the 
voltage ^Jj[ a cell in which one helf-cell is m^de witl^^zinc and 
1.0 M Zn and the other half -cell is Zn and O.IM Zn . 

Compufce the voltage of a ceil in which one half-cell is the hy- 
drogen at a pressure of 2 atm, and the other half -cell is zinc 
and Zn^ at 1>0 >i. 
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Advanced Study con't. 

7. The storage cell is the most commonly • known source of electrical 
energy for automobiles. Draw the storage cell. Tell the com- 
position of the cathode and the anode, w-hat is the electrolyte? 
What are the half -reactions when the lead storage cell is dis- 
charging? -y/hat is the acid content and the approximate density 
of the acid in a charged cell? 
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